INTRODUCTION
Temozolomide is an oral alkylating agent indicated for the treatment of patients with glioblastoma multiforme concomitantly with radiotherapy and subsequently as monotherapy treatment. 1 Toxic epidermal necrolysis (TEN) is an acute lifethreatening mucocutaneous disorder with detachment of body surface area >30%. The majority of cases of TEN are the result of a hypersensitivity reaction to a drug. 2 We report the case of a patient who developed TEN while she was being treated with chemoradiotherapy and several drugs.
CASE REPORT
A 37-year-old woman was being treated for a frontal glioblastoma multiforme with temozolomide (160 mg daily), cranial radiotherapy (60 Gy daily from Monday to Friday), levetiracetam, trimethoprim-sulfamethoxazole (TMP-SMX), omeprazole, codeine and dexamethasone. All drugs were started simultaneously. At 3-4 weeks of treatment, the patient started with eye
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Remedios Pérez-Calderón, 1 Anatomical Pathology Infanta Cristina University Hospital, Badajoz, Spain symptoms (conjunctival hyperemia, epiphora, itching and discharge mucopurulent) that were attributed to radiotherapy by doctors in the Emergency Room. Four days later she added burning sensation and macular rash on her face, and in the next 24 hours erythematous violaceous macules appeared in cranial region, face, ears and neck with intense burning. Besides skin involvement, she had genital burning, but no malaise, fever or itching. The patient continued treatment and she was treated with methylprednisolone and dexchlorpheniramine on three occasions in the emergency services. One week later, she was evaluated in our clinics for worsening with dysphagia, malaise, bullous lesions on ears and face, and violaceous macules (not blanched on pressure) and confluent tar-
Temozolomide is an oral alkylating agent indicated for the treatment of patients with glioblastoma multiforme concomitantly with radiotherapy and subsequently as monotherapy treatment. We report the case of a patient who developed toxic epidermal necrolysis (TEN) while she was being treated with chemoradiotherapy and several drugs. Cutaneous tests were performed with the drugs involved with negative result. Although the occurrence of TEN contraindicates suspected drug readministration, we based the decision to perform the controlled administration of temozolomide on the following reasons: (1) the poor prognosis of the underlying disease, (2) the lack of therapeutic alternatives, (3) the suspicion that other drugs taken by the patient simultaneously may be responsible (as anticonvulsants and trimethoprim sulfamethoxazole [TMP-SMX]), and (4) temozolomide was the first choice for treating the patient's disease. The administration of a cumulative dose of 60 mg of temozolomide caused a slight skin reaction. Given this result, we conducted controlled administration of other drugs involved. Dexamethasone, codeine, omeprazole and levetiracetam were well tolerated. However, TMP-SMX produced a similar reaction to that caused by temozolomide. In conclusion, we present the first case of TEN induced by temozolomide and TMP-SMX associated with cranial radiotherapy confirmed by controlled administration. Radiotherapy in combination with these drugs could have favored TEN, as some authors have postulated, but we cannot prove this. 3 On admission, the blood count and coagulation studies were normal, biochemistry parameters were within their respective reference ranges except total cholesterol (308 mg/dL), and blood cultures proved negative. Radiotherapy and medication that the patient was taking were discontinued, and she was treated with supportive measures and intravenous methylprednisolone, antihistamines and ranitidine. Nevertheless, the blistering rash became widespread in about 24 hours with palmoplantar involvement and denudation of the skin over 30% of her body surface. In addition to previous treatment, she was treated with dexamethasone and erythromycin eye drops, mouthwashes with lidocaine, intravenous amoxicillin-clavulanate and subcutaneous enoxaparin. The patient gradually improved within 4 weeks, and the only sequel was just dry eye. The skin biopsy performed the day after hospital admission was consistent with TEN and showed keratinocyte necrosis and subepidermal blisters (Figure) . Six weeks after the reaction, patch tests and intradermal tests were performed with negative result (Table) .
Although the occurrence of TEN contraindicates suspected drug readministration, we based the decision to perform the controlled administration of temozolomide on the following reasons: (1) the poor prognosis of the underlying disease, (2) the lack of therapeutic alternatives, (3) the suspicion that other drugs taken by the patient simultaneously may be responsible (as anticonvulsants and trimethoprim sulfamethoxazole [TMP-SMX]), and (4) temozolomide was the first choice for treating the patient's disease. 1 Ten weeks after cessation of radiotherapy, and once the patient signed the informed consent (July 20), we administered 20 mg of temozolomide orally and 30 minutes later 40 mg. Half an hour later the patient had burning sensation and redness in her face, anterior chest and arms with macules on her back. She improved in about 2 hours after administration of methylprednisolone and dexchlorpheniramine. The patient was kept in hospital and 6 hours later erythema and skin burning sensation reappeared and was controlled with the same treatment by one hour. Given this result, we conducted controlled administration of other drugs involved. Omeprazole (September 4), codeine (September 5), dexamethasone (September 27) and levetiracetam (November 29) were well tolerated. However, administration of a quarter of a tablet of TMP-SMX (160/800 mg) (October 20) produced at 30 minutes a similar reaction to that caused by temozolomide, but slighter, that disappeared within one hour after corticosteroids and antihistamines administration (there was no delayed reaction).
DISCUSSION
The main problem when a severe reaction occurs in a patient polymedicated is to identify the responsible drug. Unfortunately, there are no diagnostic tests useful in the case of TEN and in vivo tests must be made with caution. In our case, the serious situation of the patient motivated us to search for the causative drug by skin tests, but they were not useful (as in other publications 4 ). Hypersensitivity reactions (as erythema multiforme, erythroderma, urticaria, exantema, anaphylaxis, and angioedema) have been rarely described with temozolomide. 1, 4, 5 In the literature, we have found one case of Stevens-Johnson syndrome (SJS) and TEN overlap in a patient treated with oral temozolomide, cranial radiotherapy, diclofenac and phenytoin, 6 and other case of TEN in a patient treated with the same drugs excepting diclofenac. 7 In the first case, the authors assumed that temozolomide was responsible for the reaction, since the patient did not discontinue phenytoin and diclofenac despite the reaction, and he improved. 6 In the second case, both phenytoin and temozolomide could be responsible for the reaction, and the authors further pointed out the possibility that radiation can promote reactions with some drugs such as phenytoin and other anticonvulsants. 7 Obtaining a positive result with temozolomide with mild reaction encouraged us to test the rest of the drugs, as all of them were necessary to improve the quality of life of the patient. However, we were surprised by the positivity of TMP-SMX, as it is not common to find multiple etiologies in TEN. Interestingly, there is a reported case of a patient with a history of allergy to TMP-SMX that presented an anaphylaxis reaction with temozolomide. 4 In the literature, it is postulated that radiotherapy could enhance the ability of some drugs to produce TEN, overall anticonvulsivants and aminofostine. 8 Several mechanisms have been proposed for the involvement of radiotherapy in the development of SJS and TEN. The addition of radiotherapy may cause an enzyme inhibition or deficiency, which in turn would prevent biotransformation of the reactive metabolites. As these accumulate, they may act as haptens and initiate a secondary immunologic response. On the other hand, radiotherapy could also modify the pool of T-suppressor lymphocytes. 7 In our case, the reactions due to controlled administration of temozolomide and TMP-SMX without radiotherapy were earlier and milder than the first reaction. It has been described that upon readministration of the implicated drug, TEN may develop within hours, 2 and the earlier the causative drug is withdrawn, the better the prognosis. 3 In our case, we administered the drug fractionally and the patient had a mild and early reaction with sub-therapeutic doses. We immediately treated this reaction, which could prevent the progression of the reaction. There is no experience in the literature on controlled drug challenge when TEN is suspected, so we unknown if these milder reactions would be expected. In addition to that, we propose as a hypothesis that radiotherapy administered with the drugs involved could have influenced the severity of the reaction, but obviously we cannot prove this.
In conclusion, we present the first case of TEN induced by temozolomide and TMP-SMX associated with cranial radiotherapy confirmed by controlled administration. Radiotherapy in combination with these drugs could have favored TEN, as some authors have postulated.
